Abnormalities of the short arm of chromosome 12 including remaining allele should be detectable in tumors with LOH.
The corresponding normal DNAs were obtained from the bone marrow cells after complete remissions were achieved. Cytogenetic data were not available for these patients. Introduction
Southern blot hybridization
Abnormalities of the short arm of chromosome 12 are frequently observed in childhood ALL. [1] [2] [3] [4] [5] [6] [7] [8] [9] Loss of heterozygosity Previous studies have shown that the breakpoint for the TEL-(LOH) of 12p was reported in 17-33% of childhood ALL indi-AML1 fusion usually occurs within intron 5 of TEL. A single cating the presence of an important gene involved in develop-20-kb BamHI DNA fragment includes both the 5th exon and ment of childhood ALL. [10] [11] [12] [13] intron of TEL. [19] [20] [21] [22] Taking advantage of clustering of TEL TEL is a putative transcription factor belonging to the ETS rearrangements to this site, this region was examined by family of DNA-binding proteins; this gene was first reported Southern blot hybridization of BamHI-digested DNA samples to be fused to the platelet-derived growth factor receptor ␤ using a PCR amplified exon 5 as a probe ( Figure 1 ). (PDGFR␤) gene in patients with chronic myelomonocytic leuFive to 10 g of each DNA was digested with BamHI, sepkemia (CMMoL) having a t(5;12)(q33;p13) chromosomal arated on 1% agarose gels and transferred to nylon memtranslocation.
14 It was also found to be fused to ABL in a branes (Hybond-N; Amersham, Bucks, UK). Blots were baked patient with common ALL. 15 Moreover, it was involved in at 80°C under a vacuum for 2 h. Blots were hybridized with t(10;12)(q24;p13) in a CMMoL patient and t(12;22)(p13;q11) 5 × 10 6 DPM/ml of 32 P-random primed probe at 42°C overin myeloproliferative disorders resulting in fusion of the TEL night and then washed sequentially with decreasing concengene to the MN1 gene on 22q11.
16,17 Importance of TEL in trations of SSC with a final wash of 0.5 × SSC at 65°C. Exon leukemogenesis in childhood ALL was also shown by the 5 of TEL was used as probe ( Figure 1 ). The probe was genercloning of a TEL-AML1 fusion resulting from a ated by PCR using the 3FB and 4RB primers. 23 The blots were t(12;21)(p13;q22) translocation.
18,19 TEL-AML1 fusion was rehybridized with a probe for the T cell receptor-␤ (TCR␤) to observed in 16-27% of childhood B-lineage ALL, making it ensure that equal amounts of DNA were applied to each lane. the most common genetic event in these patients. [20] [21] [22] TEL is located within the commonly deleted region of chromosome band 12p13 in childhood ALL. 10, 11, 13 
Figure 2
Representative autoradiogram showing TEL rearrangements. BamHI-digested leukemia cell DNAs were hybridized to the TEL exon 5 probe. Dots indicate rearranged TEL fragments. Case No. 86 exhibits a homozygous TEL deletion. C, healthy control. HindIII-digested DNA served as molecular weight marker. ment was detected in eight cases ( Figure 2 ). No abnormal region in these samples was between D12S89 and D12S98, which includes TEL. We identified two very informative BamHI fragments were observed from the matched normal DNA samples of these eight cases, thus excluding the possisamples with TEL rearrangements (Nos 31 and 105). Both had LOH at D12S89 which is located in intron 1 of TEL, and these bility of polymorphisms (data not shown).
Homozygous deletion of TEL was observed in an additional samples retained heterozygosity at D12S77 which is located telomeric (upstream) to TEL (Figure 1 ). Because the normal case (No. 86) (Figure 2 ). Further analysis of this sample confirmed the homozygous deletion of TEL by examining both TEL allele from the untranslocated chromosome 12 was retained as observed by Southern blot hybridization using EcoRI-digested DNA using the TEL cDNA as a probe and BglIIdigested DNA using exon 5 as a probe (data not shown).
exon 5 as a probe in both cases, the deleted region in these two samples is between D12S77 and exon 5 of TEL. Since the helix-loop-helix (HLH) domain is encoded by exons 3 and 4, the HLH domain of TEL was deleted in these samples.
Partial deletion in HLH domain of TEL on the apparently non-rearranged allele is associated with rearrangement of the TEL gene Detection of TEL rearrangements in a case of T-ALL One T-ALL sample (No. 15) with a TEL rearrangement retained The pattern of LOH in the eight samples with TEL rearrangement are shown on Figure 3 . The smallest commonly deleted heterozygosity at D12S89 which is in intron 1 of TEL. The 22 However, in all studies, exon 5 was used as the probe in Southern blot hybridization. In this study, we samples.
Patients with B-lineage ALL and TEL rearrangement in the have found that very small deletions which were upstream of exon 5 were not detectable on Southern blot hybridization leukemic cells had a variety of patterns of deletions including terminal deletions of chromosome arm 12p, interstitial using exon 5 as a probe. Therefore, the frequency of loss of the normal TEL allele probably has been underreported in deletions of 12p, and deletions restricted to TEL gene locus. Importantly, the smallest commonly deleted region in these these studies.
Twelve of 20 samples of childhood ALL had LOH at the samples was very small and exclusively contained the TEL gene, suggesting that TEL is the actual target for many ALL TEL locus, but did not have a rearrangement of intron 5 of TEL, the usual site of TEL rearrangement. Furthermore, we prepatients with 12p LOH.
Since RNA samples were not available, we could not perviously showed that these samples did not have point mutations of the TEL gene. 23 Several explanations are posform the RT-PCR analysis to determine if TEL rearrangements result in a fusion with AML1. However, TEL/AML-1 fusion sible: firstly, another tumor suppressor gene may be in the region which is often altered in childhood ALL. Secondly, resulting from a t(12;21)(p13;q22) translocation is, to date, the only translocation involving TEL consistently associated with rearrangements of TEL might occur in regions of the gene other than intron 5. Analysis of products of reverse-transcribed deletion of the untranslocated TEL allele.
18-22 Moreover, we have analyzed the breakpoint cluster region which results in polymerase chain reaction suggests that rearrangement of TEL can occur in childhood ALL that are not detected by Southern the TEL-AML1 fusion. Therefore, it is likely that the TEL rearrangements detected in this study resulted from TELblot analysis. 22 Further studies are necessary to sort out the frequency of these two possibilities. AML1 fusions. 
